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F$G  COLLEGE  OF  TECHNOL<XtY,  COIMEATORE  - Ó41  004 
SEM  ESTER  EXAM  [NAT  IONS,  OUTOBER  / NOYEMBER  2012 
BE/  B E(S  W > - PR  í )D  UCTIÍ  >N  UM  i [N  ELU  ING  Semestr:  7/9 

08P003  INDUSTRIAL  ROBOTlCS 

Time : 3 Hou  ní  Maxi  m u ni  M nrks:  I CA 

INSTUUťTIONS: 

1 . Group  I and  Group  II  que.HiLonji  íhould  Iw  an.swered  Ln  lbe  Main  A n.swer  Book. 

2.  Answer  any  FIVE  qoestiona  Ln  Gmup  II. 

3 . A ns  wer  A LL  q uestions  tn  Group  I a nd  Groop  III. 

4.  Group  III  - MuhJple  Oiofce  questions  - (whlch  wLLL  be  pLven  io  the  candklaie.H  haLf  an 
hour  befone  lbe  .scheduLed  do.se  of  ihe  examknatian)  slunil kl  jje  gmj  in>U  Ln  the 
.s |>aoe  prov ided  ln  The  Mflln  Answer  Boolt. 

GROUP  I Marks:  10x3  = 30 

1.  Detertnine  the  mobility  of  thedump  truck  meohanism  shown  in  figuro  1, 

2.  Define  control  resolution, 

3.  Classify  rebots  basedon  path  control. 

4.  A 2 DOF  RR  configuration  robot  ts  required  to  produce  aforoo  of  F (F^,,FV)  Newton  atthe 
wrist  ond.  Joint  actuators  ano  at  tho  baso  and  tho  motion  is  transmittod  through  bolt 
drives.  Assumo  LI,  L2as  li  n k lengthsand  61 , 62  as  joint  rotations.  Negleding  all  losses, 
determine  tho  torque  requited  by  tho  first  joint  at  tho  baso. 

5.  Comment  on  tho  position  of  joint  actuators  in  a robotíc  manipu  lator. 

6.  A vacuum  cup  grippor  is  ušed  to  lift  platos  of  stainless  stool  (p  = 7750  kg  f m:).  Eacfo 
pioco  of  stool  is  6.35  mm  thick  and  moasuros  610  X 915  mm.  Tho  grippor  utilizes  two 
suction  cups  separated  by  460  mm  for  stability.  Each  suction  cup  is  round  and  has  a 
diamotor  of  125  mm.  The  negative  prossuro  roquiíod  to  lift  tho  platos  is  to  bo 
dotormined.  A safety  factor  of  1 .6  is  to  be  induded  to  accommodate  aocoioration  offoets. 

7.  I Ilo strate  tho  moasuromentof  velocity  of  a rotatmgshaft  using.  inductivo  piek  up  sensor. 

8.  If  = (4,  3,  2)t  , dotormino  tho  oorrosponding  points  with  ro spéct  to  tho  n-o-a  co- 
ordinato  systém  after  it  has  been  rotated  60;'  about  tho  Zaxis. 

9.  List  tho  paramrotoís  involved  in  a D H transformation  matrix. 

10.  Dofinochaige  coupling. 
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1 1 . For  the  6 DOF  articulated  robot  shown  in  figuře  2, 

a.  assign  the  ccordi  natě  frames  as  neoessafy  basedon  the  □ H represeníatbn 

b.  fill  the  parameter  table 

c.  write  all  the  A matrices 

d.  find°Tříransforroation  roaírix. 

12.  Explain  The  measurementof  position  using  non-contact  typeof  sensors. 

13.  a)  Show  thaí  the  transformaíion  matric  representing  Rot  (x,  0)  is  an  uniíarY  matrix.  (4) 
b)  A point  P (1,  5,  4)t  attached  to  the  frame  F (n,  o,  a)  ts  subjected  to  the  following 

transformation  s:  rotation  of  90*  about  x-axis:  translatbn  of  3 enits  about  a -axis: 
rotaíion  of  90*  about  z-axis:  trans lation  of  5 unita  about  o-axis.  Determine  the  finál 
locatio n of  point  P relaíive  to  the  reference  f ráme.  (8) 

14.  a)  Onoof  the  axis  of  a RRL  robot  is  a sliding  mechanism  with  a total  range  of  0.70  m. 

Thecontrol  memory  has  a 10-brt  capacity.  In  addition,  it  has  been  obserwd  that  the 
mechamcal  inaccuracies  associaíed  with  moving  the  arm  to  any  given  programmed 
point  form  a normál  distribution  with  mean  at  The  taughí  point  and  standard  deviation 
equal  to  0.10  mm.  Determine  The  following. 

i)  contíol  resolution  for  this  axis  (4) 

iijspatial  resolution  for  this  axis 
i i)  accuracy  of  The  robot  at  This  axis 
iu)  repeatabilily 

b)  Exp  lam  the  terms:  i)  payload  ii)  response  and  stability  (8) 

15.  Write  short  notes  on  the  following  ty  pes  of  grippers 

a)  vaouum  gripper  b)  magnetic  grjpper  c)  adhesh/e  gripper 

16.  In  an  aluminumdiecasting  industry,  the  molten  metal  is  in  thecrucble.  A robot  mustbe 
empbyed  for  fetching  the  molten  metal  in  a ladle  and  pout  inío  The  mou  Id  cavity.  The 
cmcbleandthe  mou  Id  box  are  kept  ata  distance  from  The  robot.  Design  a manipulátor 
and  perform  The  k inemat  ic  a nafysis  to  deíerm  ine  the  end  pos  ition  of  t he  grjpper. 
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VVritťthť  Alpha  bot  ať  ytHir  dnáce  amHor  far  Čuch  qu^tian  in  the  spate  pravidttl  in 
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OBFOW  INDUSTR1AL  ROBOTICK 

GROUP  Eli  Mdťlis:  10  v I = 10 

II)  The  type  of  sensor  preferred  to  sen  se  the  prese  nce  of  th  in  f i Ims  is 

A)  Inductiveproximity  B)  Capacitive  proximity  C)  Enooder  D)  Tach  o generátor 
II)  Robotic  conf  igu  ration  preferred  for  assembiy  applicat  ion  is 

A)  Polar  B)  Cartesian  C)Cylindrical  D)  SCARA 

(lil)  Of  the  different  types  of  automation,  robotics  coincides  most  cbsely  with 
A)  Programmable  B)  Fixed  CJFlexbie  D)Píoqbss 

IV ) The  robotic  conf  igu  ration  ušed  for  reac  h ing  s mail  open  i ng  without  i nterf  eren  oe  is 

A)  Cartesian  B)  Articulated  C)  Polar  D)Jointedarm 

V ) The  conf  ig  u rat  bn  of  a joi  nted  arm  robot  is 

A)  TRR  B)  RRL  C)TRL  D)  LTL 

VI)  Thesensorusedto  measure  vebcity  is 

A)  Halí  effect  sensor  B)  Enooder  C)  LVDT  D)  Piezo-electrb 

VII)  PUMA  stands  for 

A)  Programmable  Universal  Manipulátor  Arm 

B)  Programmable  United  Manipulátor  for  A ssembly 

C)  Programmable  Universal  Manipulátor  for  A ssembly 

D)  Parallel  United  Manjpu lator for  Assembly 
Vlil)  The  gripper  ušed  to  hold  pens  is 

A)  Suctbn  oups  B)  Constriction  type  C)  Magnete  D)  Adhesive  type 

IX ) The  programmi  ng  meth  cd  ušed  for  are  weldi  ng  robot  is 

A)  Point- Point  B)  Autonomous  C)  Limited  sequence  DflContinuous 

X)  For  a given  configuratbn  of  a robot,  the  trans  mis  sion  systém  providing  the 
maximum  reach  in  theworkspace  is 

A)  Belt  B)  Ropě  C)  Gear  D)  Chain 
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